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Introduction 26
Thorough history, antimicrobials have been effective in the treatment and control of bacterial diseases 27 and have contributed to greater life expectancy of humanity (Ferri et al., 2017) . However, the 28 emergence, spread and increasing incidence of bacteria with multiple antimicrobial resistance (AMR) 29
has risen the concern about the use or misuse of antimicrobials (Garcia-Migura et al., 2014). Farms 30 use around 80% of total antimicrobial production in United States (Ferri et al., 2017) and it is possible 31 that larger proportions of antibiotics are used in animals in less industrialized countries which lack 32 regulatory policies for antibiotic use (Ayukekbong et al., 2017). 33
34
There is a complex relationship between antimicrobial resistance in food animal microbiota and human 35 pathogens. The use of antimicrobials in animals cause the proliferation of commensal bacteria with 36 antimicrobial resistant genes (ARGs) which can horizontally transferred to many other bacterial species 37 in the intestines (Forslund et al., 2013; Neu, 1992) . Antimicrobial resistant commensals from farm 38 animals can end up in food products such as meat and dairy (Van Den Bogaard and Stobberingh, 2000; 39 Zdolec et al., 2016) ; these bacteria can colonize human intestines and could either become 40 opportunistic pathogens or transfer ARGs to opportunistic pathogens (Von Wintersdorff et al., 2016; 41 Zolec et al., 2016). This interaction between bacteria from food animals and humans has driven the 42 creation of new policies and regulations aimed to reduce the use of antibiotics in farm animals 43 (Chattopadhyay, 2014; Pugh, 2002) 44 45 In theory, reducing the use of antimicrobials in farms should cause a reduction in AMR bacteria 46 commonly found in food animals and derived products (Wegener, 2003 
63
A random, balanced double-blind study was conducted in two generations of pigs. Twenty healthy 64 female 70d piglets were selected and separated in two pens with 10 piglets each. One group was fed 65 with antimicrobial additives (group A) and, 10 without antimicrobial additives in feed (group B). 66
Treatments were maintained during growth, sexual maturity and pregnancy. Once sows farrowed, 67 piglets were weaned and placed in two separate pens for group A (n=32) and B (n=32) respectively 68 and continued with treatments of their respective mothers. All the experimental procedures were 69 approved by the Ethics Committee for Animal Research of San Francisco de Quito University. 70
Vaccines were administered to all animals and the antimicrobial treatment was administered under 71 veterinarian supervision to animals that have any diagnosed infection. Antimicrobial additives used are 72 described in Table 1 . 73 74
2.2
Samples and phenotypic analysis 75 76 Rectal swabs were taken from sows and 5 randomly selected piglets from each litter during one 77 productive cycle ( Figure 1 ). During weaning and fattening phases, each pen grouped 32 piglets. Pig 78 density was 0,45 m 2 /pig in weaning phase and 0,90-1,0m 2 /pig at fattening phase. Animals from each 79 group were monitored for 170 days (Figure 1 ). The type and antimicrobial concentrations in feed 80 changed overtime and have been used routinely in the farm for the two previous years (table 1) . 81 82 Swabs were maintained on ice for transportation to the lab facilities within 2h after collection. For 83 molecular analysis, samples were frozen at -80°C. Intestinal coliforms were used as microbial indicator 84 of phenotypic resistance. Swabs were eluted in 1mL of sterile phosphate buffered saline solution (PO), 85 0.1mL of this solution with be serial diluted in 0.9mL of PO until 10-3. Then, 0.1mL of dilution of the 86 sample was plated onto the surface of MacConkey Agar (MKL) with and without antimicrobials (Table  87 2 The antimicrobial resistance richness was not different (p≥ 0.05) in animals within group neither 147 between groups (Figure 3 ) and the abundance of resistant genes decreased overtime, although 148 tetracycline resistance genes and mobile genetic elements (MGE) remained stable. Among the most 149 abundant genes detected were aminoglycoside resistance and MGE (Tp614, IS613, tnpA, int1-a-150 marko, intl2, intI1F165_ clinical, pBS228-IncP-1, trb-C, IS26, IS256, IS6100, IS91). These MGEs 151 could be responsible for the transference of resistance genes among microbiota species; tet(32) was 152 detected in all samples. Colistin resistant gene were found too but the frequency was low and was 153 reported within "Other" category. Furthermore, a PCR amplification were performed on sows' samples 154
at the beginning of this study. mcr-1 was amplified in 19 from 20 of these samples. 155
156
A Sperman correlation test was performed on QIUcore Omics Explore 3.4 software (Supl. 16) showed 157 no difference of ARG relative abundance profiles between samples collected during growth phases. 158
Pigs at day 30, showed a higher ARG relative abundance (although not statistically significant) than 159 pigs at day 5, however there was no statistical difference between groups (figure 3). However, this high 160 ARG relative abundance declined overtime. 161 162 163 4
Discussion 164
165
In this study, we found that antimicrobial restriction (during 2 generations of pigs) had no significant 166 impact in antibiotic resistance of intestinal coliforms. We hypothesized that the absence of 167 antimicrobials in the diet (during two generations of animals) will cause antimicrobial sensible bacteria 168
to outgrow resistant ones. However, we did not find significant differences (α ≥ 0.05) in the total 169 number of resistant coliforms nor did we find differences in resistance gene abundance or diversity 170 associated with antibiotic additives. Similar results, in pathogens and commensals, have been reported 171
previously Our study had some limitations such as housing the two groups of animals in the same barn. The 207 environment may be saturated with resistant clones and our results may be driven by this environmental 208 exposure. However, this limitation doesn't invalidate our findings as we wanted to investigate whether 209 antibiotic-sensitive bacteria in the intestine are a better fit to grow in the intestines in the absence of 210 antibiotics (Aarestrup, 2015; Wasyl et al., 2012) . Finally, the withdraw of antibiotics in this setting did 211 not have any repercussion in the growth or the health of these animals. Conflict of interest 229
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